Necrotizing enterocolitis (NEC) is an acquired inflammatory condition of the gut and carries significant mortality and morbidity in preterm infants with very low birth weight [1] [2] [3] [4] [5] . The interplay between toll-like receptors, bacterial endotoxins, the developmentally regulated excessive proinflammatory response of the immature innate immune system, hypoxia, ischemia, reperfusion, free radicals, and presence of substrate is currently thought to play an important role in the pathogenesis of NEC. The association (cause?) of various microbes with NEC has intrigued researchers for many years. The concept of "opportunistic pathogens" suggests that a microbe that is nonpathogenic/nonvirulent in healthy term infants can become pathogenic in an immune-compromised preterm infant.
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The association of NEC with a range of bacteria, viruses, and fungal species and the presence of opportunistic pathogens make it difficult to interpret results of the studies assessing early fecal flora in preterm infants. The other factors involved in shaping the early gut microbiota in preterm infants, and the differences in the methodology for its assessment, further complicate the issue. These factors include the mode of delivery, gestational and postnatal age, type of milk feeds, prenatal and postnatal exposure to antibiotics, and postnatal exposure to gastric acid inhibitors. The differences relate to technical issues such as sample processing, choice of the PCR primer, laboratory contamination, and differences in DNA extraction methods. It is important to note that the results of fecal microbiome studies are mostly similar when different methods (e.g. culture-based and molecular methods) are used in the same study. Investigators report that culture-based methods miss relatively few, if any, bacterial species when analyzing the early gut microbiota in preterm infants. Most studies to date have assessed fecal microbiota. However, the results of mucosal biopsies and luminal content analysis seem to suggest or confirm the adequacy of fecal sampling.
The results of recent studies (Table 1) indicate that in contrast to the healthy adult gut microbiota, the early postnatal gut microbiota of preterm infants is simple, very diverse, and dynamic, and plays an important role in the development of NEC. Emerging evidence suggests that microbial colonization may alter epigenetic signatures of the immature gut establishing inflammatory changes and compromising barrier properties predisposing to NEC. Assessing the reproducibility of such findings in large prospective studies with a better study design is important. Further research is required to understand the significance of temporal changes in the gut microbiome in the early postnatal period, specific bacterial molecular signatures, decreased diversity, and the relative abundance of Gammaproteobacteria and paucity of strict anaerobic bacteria that precedes NEC in preterm infants. The possibility that changes in gut microbiota may be a consequence rather than a cause of NEC in preterm infants also needs to be considered.
